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ARCO Alaska. Inc.
Post Office Box 100360 
Anchorage, Alaska 99510 
Telephone 907 276 1215
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November 27, 198A

Mr. Doug Lowery 
Alaska Department of

Environmental Conservation 
675 Seventh Street 
Fairbanks, AK 99701
SUBJECT} Periodic 0« Monitoring Plan - SIP Heaters 

Prudhoe Bay Unit, Permit No. 8436-AA006

Dear Mr. Lowery:
Enclosed for your review and approval is the proposed 
periodic monitoring plan for the gas-fired heaters at 
the Seawater Injection Plant (SIP) permitted in the 
Prudhoe Bay Unit Permit No. 8436-AA006. This plan is 
submitted to comply with the permit conditions No. 6 as 
well as the emission monitoring requirement No. 6(b) of 
PSD-X81-01. These permit stipulations require the 
submittal of a plan describing a periodic monitoring
program using a porta^ble CO or O2 analyzer for process
heaters larger than 43mmBtu/hr.
The rationale for the monitoring program is to insure 
good operation and maintenance of the heaters and to 
comply with the BACT requirements for CO. The mainte­
nance of low oxygen levels is desirable to a point, for 
good NO control and good fuel efficiency} however, very 
low oxyfen content can result in higher CO emission. To 
maintain proper oxygen levels adjustments for excess 
oxygen are generally made with damper controls.
(Jhile-=iia.- are willing to comit to periodic monitoring at 
the SIP we question the validity of this monitoring for 
the following reason. The design of the two supplemen­
tary fired Waste Heat Recovery Units (WHRU) does not 
include damper controls, therefore combustion air 
adjustments cannot be made. This is explained further 
in the plan.
It should also be pointed out, that the two Broach 
Heaters at the SIP have emergency standby status and are 
used when the WIRU are down. Therefore no periodic ©2 
monitoring is proposed for these units.
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Mr. Doug Lowery 
November 27, 1984 
Page 2

We requesn your approval of this proposed plan. Please 
advise me at (907) 263-4307 if you have any questions.
Sincerely,

Jame s A. Ive s
Sr. Regulatory Compliance Engineer
JAIitlh-0058

Attachment
CC: Mike Johnston, EPA Region X - w/attachment

Dave Estes, ADEC - Juneau - w/attachment
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mOPOSED METHOD 
OP

PQLioDic MONiromc 
GAS FIXED HEATEXS 

S2AHATBR IHJECTlOK PLAKT 
PXUDHOE BAT, ALASIA

1. G«n«ral Information

Tb« S«avmt«r Injaction PUat (SIP) it equlppad vlth four flrtd Iwtttrt to 
provld* procatt h«tCt CBurgoncy flow line h«at and AMrgtucy bulldlag haac. 
All four baatara can be fired on fuel get or raaiduc gaa. Xaaldue |aa ia 

' field off-^gaa prior to traaafer to the Central Conpreaeor Plant for re­
in j action.

Two of the heatera (G. C, Broach Co.) ate for eaargency uaa and put in 
acrvlce only if, during the winter; a booater puap faila, booater pusp 
waata heat recovery unit (WERD) faila, or the entire SIP ahuta down. Theaa 
unita supply eaergency building heat and enough proceaa heat to keep the 
water ehlpping lines from freezing. The unita arc norauilly abutdown and 
require a oumual atart. See Atcachnenc 1 for design and operating details.

The two process heaters (Econotherm) are supplementary fired waste beat 
recovery units inside the injection puaqp turbine exhaust stacks. The 
Injection pumps and supplementary fired VHRU's will normally be operated at 
maximum race. Design and operating detnlls are given In Attachment 1 and a 
schematic diagram of the proceaa is given in Figure A. These heaters ara 
used to hast incoming seawater from 40*F to 70*F, the injection 
temperature. The system consists of two identical units connected in
parallel to a comon heating medium system of 60/40, glyeol/water. Each 
WBXU conalata of; a haat axchangar picking up the heat in tht turbine 

. exhaust gas, a Coen direct fire duct haatcr to add mere heat (requirad by 
the aaaweter), end e aecond haat cxchangar to pick up the haat addad by the 
burner. The glycol from the WEDlU'e goes to four parallel plate heat 
exchangers vhers svailablc heat la transfarrad to the eeawatar.

II* Manufacturers laeommended Operating Parnmeters

A, Emergency Heaters (C. C. Brosch Co.):

The‘GT^Cf. Broach Co, heaf«frs use Coen dual air zone low HO- burners 
designed for operation r lOZ-excess air (2Z Oa in the flue gas). 
The dasirad Oa content 1 by varying manual dampers at full firing 
rate. Automatic dampars axe then sec at mlnlam rata and checked at 
several Intarmedlate ratal up to maximum. The automatic dampara chan 
control flue gas Oa at all firing rataa.

M 84/10/24 7/eng54
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B. ?tee«aM iMttrt (Seottotbtn WBBU):
Tha Bcoootharft vatt* hast raeovary'ualti uaa Coan Co. gai firad duct 
bucaara daalfuad for oparaeloc vlth ue laaa than IfZ 0, eoBbuatlea 
to tbt bumar. Tbla 15Z Og la la Cba dlachacfa $aa of tba Iclla-Royea 
SB2U |aa turblnaa drivlag cba aeavatar Injaction purnpa. Slnca tba 
vatar puatplng rata la Indapaadaot of tba duct bumar firlag rata, 
axcaaa 0i la tba flua gaa la aot apaciflad by tba aanufacturar.

Ill, ?ropoaed Moaltorlag Procadura

Saatpla Folnta:

Each firad baatar axbauat atack baa a aavpla port located at laaat 2 
dlaaatara from tha naaraat flow ifitarruptlon. Tba port coaalati of a 
h” atainlaaa ataal atlagar to the center of tba atack conaaetad to the 
nearaat platform by k” atalaleaa ataal tubing. A rotamatar and 
ahutoff ualva la located at tbla level.

«B. Xnattvmcntatloa: .

Monitoring will be dona uaii^ Bacharach Inatrumant Co. modal GPK 
oxygen/conbuBtibla gaa indicator. Thaaa laatruaanta are portable 
unite vltb intamal filtration.

C. Calibration:

Prior to tba taat, tha, Indicator will be calibrated on aobiant ait 
ualng the masufacCurara raeonnanded procedure.

D.

E,

Monitoring Praquancy:

1. G. C. Broach Co. Eaergancy Firad Baatarat Tbaae baatara are in 
aaargancy atandby only and will not be normally in operation, Mo 
routine emiealona monitoring of tbaae unite ia prepoaad.

2. Eeonothem Waite Heat Kacovery Unite: 7l\aBa unite will be
monitored and recorded onca each thraa monthe.

Procadura (Econotherm WBBU)i

1. -'IsilUtc tba WIRU to ba tasted la on line and cba bumar firad.

2.

3.

4.

Calibrate portable 
curare instructlona.

^/eombuetiblaa ladicacer as par manufac-

Open valve on aaapla line. Clean eampla line using utility air 
to blov out any contamination.

With oxygen indicator running, connect it to sample line using k” 
connector. Check rotaaetar to insure approximately 2.5 Hear/ 
minute is being pulled through tba line.
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5. iitar 1 ainuci. rwid ud ricord oxygan Alto r«eotd fu«l
|4Ui r>t« to bumott tt«ck tsaporatur* ud gas g«n«r«tor poreant
■pood.

F. Roeord Xaapisg:

Tb« abo'vo Inforucloo viU b« rocordad on a data ahaat for aaeb unit 
(aaa TabU X). Racorda will bt leapt at SI? for at laaat two yaara.

M 84/10/24 7/ang54
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AmCBKEHT 1 
niUED BOtrcpMEirr

ZHZRCEWCY HEATSRS

Supplitr: G. C. Broach Co.
iTpa: Dlract Flrad, Dual Burnar^ Forced Draft
Tbarmal Efficiancy; 91Z+
Tbaroial Rata: 21.54MM BTO/Bour
Buraar Datat Tjrpa - Cota DAZ-18 tov NO-

Cottbuaclcm id.r - 14,170 (lOX axcaaa air) 
Fuel 76,100 SCFB Fuel Gas

71,400 SCFB Raaldua Gas 
Hachaaical Spaclficatloua: Tubas - 4 Pass

Plrabox Tat&paratura: 2,300*F
Liquid Spaeifieatloast Type • 60/40 Clycol/Watar

Rata - 1,440 GPM (756,866#/Hour) 
TaaQ>atature la » 150*?
Tamparatura Out - 235*F

FROCESS BEATERS

Supplier; Econothans Energy Syatams Corp.
Type: Vasta Heat Recovery Unit vlth Supple&sntal Firing
Tbarmal Efficiency; 92X+
Tbarmal Rata: 75MM BTU/Hour « Primary Coil

180101 BTD/Bour * Secondary Coil
Burner Data: Type - Coan Gas Fired Duct Burner, ZOOKH BTD/Eeur

Combustion Air • 766,080 lb./hour, 15Z Oa Klnlsum 
Fuel > 229,885 SCFB Fual/Rssldua Gas 

Mechanical Specifications: Primary Beat Exchanger Tubes - 30 Past
Sscondary Bast Exebangsr Tubas - 60 Pass 
Firad Section Tearperatura - 1,400"? 

Liquid Specifications: Type - 60/40 Glycol/Water
, Rate - 0,72lfM lbs/Hour - Primary

1.65MH lbs.Hour - Sscondary 
Tamperature la - 80*F (Both)
Tssparatura Out - 220*F (Both)
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SEAWATER INJECTION PLANT 

VWASTE HEAT RECOVERY UNIT 
PROCESS FLOW DIAGRAM

WHHU
BYMSa
STACK

INJECTKNi
PUMP
TURBINE
EXHMISr
fiAS

V«Vt

EXHAUST
SUPPLEMENTARY 

rc HEAT FMED WASTE
ECOVERY heat RECOVERY

Unit uwt
ii-f4iOI SI I4I0I

NECOV

WNRU
BYPASS
HACK

31-asii
PROCESS
HEAT
MEDIUM
PUMPS 31 I5SI2

-Q-'
31-16^13

-cP

INJECTION
PUMP
3I-I4J02
TURBINE
EXHAUST
GAS

rrtVY

VMSTE HCKT 
RSCOVEHV 
UNIT 
31- MI02

EXHAUST
supplementary «t«k 
FMtEO WASTE 
HEKTRECOWERY 
UWT 
31-14101

1 i iat f^n
L

X- . ■■T'

t
'iIf __ ! L ! T

/ \

LOW PRESSURE SEAWATER 
HEAT EXCHANGERS I

/heatmediumN
f SURGE DRUM 1 
V3|-l2^S0ii V

|3I-I350I |3l-J350g |3<-13503 pi 13504

40**F SEAWATER 
FROM STP *

If H f
1 1 

1
-----------------^

TO® SEAWATER 
TO INLET TANK 
THEM TO
INJECTION PUMPS

FIGURE A



yM
yo
mz:onH-

2Ld
CL
O

=)a:Id
z:Z)

in
rH 
T—I

inCO

Q
fU
CL
a

? I

♦ T

TABLE I

UHIT DESCRIPTION 

TAG MO. HAXIMfR! FUEL CAS RATE (SCfU)

DATE TIME AMALTST (KAME)
FUEL GAS 
RATE (SCni) X O,

STACK
TEMPERATURE *P OG X SPEED




